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(54) METHOD FOR CUTTING GLASS SUBSTRATE AND DEVICE THEREFOR 

(57)Abstract: x 
PROBLEM TO BE SOLVED: To make it possible to activate the formation of microcracks, to mcrease a 
cutting speed and to improve productivity by heating a cutting part by irradiation with a laser beam which is 
uniform in energy density and has a longitudinally long shape in the spot in a crossing direction, then rapidly 
cooling the cutting part - ... . . 

SOLUTION: The laser beam of the longitudinally long shape is preferably a rectangular shape or elliptic shape^ 
and the length in a major axis direction is preferably made longer by about 15 to 25 times than that in a - 
minor axis direction. A heating stage and a cooling stage are repeated at least >2 times to impart thermal 
impact The cutting device has a table to be mounted with a glass substrate, a laser beam generating means 
which is disposed in the upper part thereof, a lens unit for convergence and acceleration of the laser beam 
and a cooling means for rapid cooling of the cutting section. The lens unit consists of a first lens group for 
changing the laser beam to parallel beams and a second lens group for changing the laser beam to the 
longitudinally long shape in the cutting direction of the glass substrate. 
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lit *3® 5 1 ft(llSSMKI^*Xmii. N d : Y A G U 

ias*^8] t&ia^^'X3-=.5' i^2 wxsfSr 

v^-^f tr_ S: "51^ $ -tir 5 ^ 3 u >- X 5r $ 



10 fSi^at. 

It*^ 1 2 (rf&^tD:«/7 ^*S<^^»r^«. 
llil*« 1 4 1 tUlE-^ mii. ^ n ;^r- At^SJt 
p>}x. ■?^-p'/i'0?^2l:^^i6]i:ia:5Ei-2)Yli::&ifiiir--5' K 

35 :^lc}l^EStv2>^it-&t. tilfS^^^Xg^=S:#|^S*5^ 
2 t =S:=t-r 5 i i Sri^iri-SSil** 9 »c|B« 

lii*«i6i ttiffi^>'X3.= '5' hf±. u— iftr— A 
i*^<oui^Xi»)'i5mi i^^x^t, tfjiesii'^'X 

J:»?'i5^2U>'Xg^t. ^n-fkUfcu— !Flf-At::M 
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1 #i^a*r iwistt bns y ^^f- J: 9 #1^ ^ 

BfcSJxfcRJit)8ISr6SE*-r5RS4lRI»*#aS:S bJw^i" 

lit 1 9 1 8t(fas:^iK»*#gk«^ -<-;^ 7 V- 

A^cK^tf>i^, u-1>'lf-AS:9£^$-&5Nd : YAG 
^_^f l^_A^^giJt, r<7>Nd : YAGU— iff— 

lit 2 1 1 mir- V Kg5twl2:«t btvfc >'X3.- 
y hS:iEa5eiES-*2>lHl<B#-aS:St>J-^i"5r.i:=lr4#« 

[0 0 0 1 1 
[00 0 2] 

10 0 0 31 tfllEfSi^B^I:iJ;^5»^il'S'9T-fo^;«f7:^ 
SSSr«)©ri-^>:^&*S *H#W5. 6 0 9, 2 8 4^ 

^ n ^ 7 y Sr3S4$-&T«jerr5*fe-efc 
[0 0 0 41 :::a?i?'i:^7;=^S«w«it5r*&l±x ^& 



[0 0 0 51 z<ost^tii-i. U-lFt'-Alri;5SDSi^?^ 

[0 0 0 61 StifE,flft6«)?l3i*c;::^Jli. ii=7:^^W.^mmr 
[0 0 0 71 r:ne>gK»<ort. -^^ i^aif'pi/i^^^fo 

[0 0 0 81 L*^U gE?^$ixfct¥5fecou— 
[0 0 0 91 

30 [0 0 1 01 i-JiCfc*). :i!^7 7.SS<O^Sfa5l3*3»t5ft 

[ 0 0 1 ii 014 *#HS-r5 1 V tft^<^mfe*»— si^ 

[0 0 1 21 S^cFHSi^lw, I — iftr— A^.^roS 

[0 0 131 ^fCx |1ii^co:^f>>->T>'S3i;t:/uditsa[Sr 
50 J8iv>fcii!). JDlSi^l::^^^^=f^^-J;S*«^^»*'*'-'!^ 
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10 0 14] i1Il^*DflR^i^/c:•5)SfSl505M^J?^Sl^is v — 
(00151 z<r>M.<^^<oj<:-t)S^^i-i. 0 1 5 jc^sn 
[0 0 161 

X'?^±-r^lt^ti(0±^m (El 5»r*5»t5C) *S:*:T?jic 
[0 0 17] -^rUT. u—'f\f—M.ti0^'>T>'m^^- 

/u^^arsrt-^a^s u— iff— A(7?ai^/w=¥ffi«*is 

[0 0 18] tt±c0P4SSr«?*-r5fc«>. u— !ftr-A 
cTjcfj^fgjcjLSrolfC u— if tr— A*S5tff 

[00 191 ;i<ou— if tr— Ati. u— iff— 

[0 0 2 0] :*f7;^XIi-fe7 5?'^SffiSr^»r-f-^»^— 
iffcU-Ctt, COjU— if*5fflv^6)n5. i:w^>*^ — 

•ifSrfflv^?.tx Sl^*mtt*5COjU— iffOni^^i'^Sr 

Bf AS^#X- 1 /iV^tv^^raSfcfo^).. 
[0021] *5IMtt±fBU^R3S»-S*'^'!t**T'*^<> 

»(0 if f — (D3i;t:/U^^S^=S-^fitT-^ U 

[0 0 2 2] *^?^<75ffl,ro@K)»i. ;tf7;^S«<7>«J»r^ 

[0 0 2 3] 



^||f::^|pHcu— iff— A<73;^jJ<s' hi^SfeSrJ^Sr'ii" 
u— if f— i^S:BBJtUT^f7^^Sffi<O^SrS?Sr>!J0Si-r5 

^ifSB%^g.i^$*X^^ ^' a ^ 7 yf^^^-t^^nn 

[00241 ^^e^t-fev^Ts SiIIB«I9rSB»rp.ltSH5 
u— if tr— ii±«:)^?^Xl4*tRf$Tfo 5 r t *5 
$f*b<. $^lw. u— iff— A(0:SW:*^l6]<^S$SrS 
^:l&ISlcD^:^^i 9 1 5~2 5i&J5^5<i-5wi:d»»S 

i%SixaSr<i''i< i:4>2lHlEJLJii^>3ili-wi:{wi9?IS« 
15 [00 2 51 StlfEi6<)«:a*S;-r^7tit)<r>;tf7;^Sffi£0^ 

<?3^Bra5e: SrJDlRii-?. ^«t)ro u— if tr- A * -frS 

u— iff-A|g*#gi:. ^w— !ff-A?gi^g^T-^ 
20 ^SHfcl^— if ti"— Air)m^T^iD)$«^fc*'^^'^-^-* 

gfSSgT-fooT^ t?IiBU'i^Xn.=.y hdK ttllSl^— Iff 
- A^^^^T-^!^ $ Hfc u- if f — -iv Sr¥fT f - ^ 
25 ^;t2)mi ^^Xaft. ^la^l l^^'^Sraofcv- 
•tf If — Aro^iiK/i'df^SS: i^— if tr— ^<0#®^T?^— 
w— iff— Aco»fS=S:**7;=^*«<7?^^:^i^«^»E 

30 [0 0 2 61 «(JfBB6?)S:i^i-5fc«). *56W»wJ:5:«f 

7;^s«<73^wige«^tero#mtt^ -i— ^-^u-At, 

^rn^^r— Ai:. S(rfB^n;!^T— At^e:lte>ixfc-^y K 

Ut. ttlfE-i— :5^-7U— A^lti^ a;^T— ^<D— IHUc^ 
40 (tbtts w— if lf-ASr^^$ii:5^-if 

RV. Stlfav-iflf-A5!*ffl5t:-|6^$Hfc^-iff- 

[00 2 7] *%eBtwi3V^r. tflf£3!JD?*i^SRt/?%ai^ 
50 t^. Wffiu-1ftU-CI±. COjU— ifatfNd :Y 
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[0 0 2 91 :i?inw&m\^^^^^'77~m->&<D^m^^ os 

If- A|g;ig6T-3§^ S Hfc i^-i^ t'- i: UT 
— A 7 :^S«<7:>^»f .^Jt I-t: :^ ^ ^ Sffi Sr AD^ 

[0 0 3 01 tfneu— rf-i»psxs{i. jt^mro^ 

to 0 3 1 1 -tUT. 3L^/udEJ)E«*5j^-C-StfiJ^'fkU 
±91 5-2 5«»iifft<i-5wtiSff*UV^ 

[003 21 itriaAnfKiXSH:. jf if-Asssxmt? 

[003 31 ;!f 7;=^S«<o^»ra5fi::«>*D«iH. «t53^ 
5rtt>-e#5o ccTJlS^ww— !J=t'-Ai:UTIi. 

[0 0 3 41 t^Il^*Dfgixm^cl3v^T. -goefStt^i^^tT- 

XmSr^bl'^ToTtfivs S^ail. Nd : YAGU 

(00 3 51 mw^nj^mt. iioSi$Hfc«jerSMts:fe 

ft§-er5>XS-Cfo5o J^^xat::J:9iD?SiSB*s^$ix 
BiS8j55^»i$^-^. rCJJ^axSri. iD^XST-«a(0 

[0 0 3 61 ^7;^«««:^Srr5;^fett. •^^gcoin 
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[0 0 3 71 *^|^<o:*f7::^^»f^l£twJ:5.a*H:. 

[0 0 3 81 mi^gai 

z. (DUifeT-tt. if If— ArofE^isjfe^SKtc J: •? 
J^Sr^ti-ipl^iU rO:&:^?&<?5«,t«r'bow— tf1f- 
i. D?fe^$H5> t t<O^a^43i^LRI/^&*^^*^ffll^L' 
[0 0 3 91 Eii*^bWfeA^''ii7f;v iftr— 

20 [0 0 4 01 Z.fl-kUm\Z.t!lL^-r^t. V'—^^-J^^n 
±5#t!t«l»ra»w*3»t5 w— if If— A<o^.M^Rgf Iwi^ 

[0 0 4 11 L:fc*5oT. e:^J^T-fc5w— !f tf-AO 

[00421 a 2 »1. «Jf^g5<7?*St'i?ftaU- 
35 aJ<7?jc£;:^)*Sftmiw±*5»5 (gl2lw*5»t^G®«) . i^^ 

?&ip$tt2)^,^-t?iC:ti;55^«wJi;4S5 (0 21^ 

[00431 £A±<?>'^S*^t > !f f-A<D«,$,>i5S 
[004 41 ^S^gil2 

ro*^T-li, 3t^^.5r^v^■c^— tftf-^<^^.^?^ 
Srffin?^l-5^^£U r:o*gR?g<o^.;^.Sr't>ou— 1f tr— 

[00451 0 3 1±. Bfffi*s««9&®*SP33^'C-fo2) l^- 
f^tr— t.0?3i;^./i.5f^gE*i'S-SM!tT?^— Jic I — ¥ tf— A 
50 Sr^v^-C«JBiSH5^»rSS<'5ilS^^«Sr^i"H'Ci>5o 
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10 0 4 5] MiEbfcl^— !fl^--^<75«^.A5« 

10 0 4 71 Ufc*ioTs 4iBJ^-efo5W-1fK'--^«? 
[0 0 4 81 EI4J4. ^»fg6<0^a'5i}^a»-i'3^^^ 

10 0 4 9] 05Ji. 25 

n;5!>T-Al 3 S^i' n;:^T-A l 3 t^lSlb^^El:: 
Sft^ttfc'^?' K^4 0 tlllE^ n ;^.T— A 1 3 {-89 
ItbJx, '-f KSS 4 OfrS^isI y K^SI^SS 0 35 

[0 0 5 0] ^fc. ;!f9;^S«W«Jef^ei Ott. -i- 

8 1 ^Seu— t?f-A^^gB8 1 T-^^SHfci^- 

4 Q\tmfSi^i^1iL\y-^y(=^=^v K 9 0 $:*i-?>3t*^5r 
ii;tfciiDfi^S sot. m^-^y KfC 4 0 l;i^»t 

[0 0 5 1] wwlc. ^&\i.ms\Z7r:^fifziiy:^^^ 

5.0 l«IIBXlt^S2 oil. -i-^^^u-Al llCgiltb 
j^fcx-y/ul 2SrjE2»<ES-<irfc»)Xl4:*|S)tc^iBl$-^ 



^^_;;r.ge;^2 3»wlHl^i^E»w!2;it^n5ffigB$J2 
4 t . StrfB-^— ^^aStt" 2 3 \Z.^ 2 4 jEiSIs^ 

[0 0 5 2] atFSBEa5fl"2 4tt. ^— ;^$S*t2 St-Klt 

tt)X-t5.o «gW2 4<0±§PlwH, i^5K-h2 6lwi 
•J M^F-gPiSffilS $ix5> ± P trx-:/-'U l 2 a5K«t bn. 
::<o9'-:?'>'H 2i:rt:. 'sm^f\'i>-^'7^W&2 o o«r 

[00 5 3] 13 8 H0 6 SHfc^— ^^/K^ A — 

:«f7;^sffi2ooo^«jwegu. -eiffajct^? 

[0054] -t UT. tfIiaEgC$t 2 4 7^-^/1' 1 2 
lci»?^it$H5;y7:^£«2 0 0Sr#I^S-&2>lll# 
2 7 «r:g:#i-5. S 1 2 7 tt. ^-y/W 

1 2»w3^J**ixfcSjlTLl 2 bA^b§iASl/5Itil$H5 
l^:^SBlt2 7 a ^t:->'gi5*t2 7 3 1 
^l^v-U >'^2 7 b i:5:*"UTV^5.o 

(0 0 5 51 wdT. ^fllS'*— ;:^7U-J>.1 

(00561 la 9 tt'^y KS|J«r&'RSUT5^i-i^0Xfo 
^fa---y KgB4 OH. ^a;«.T— A 1 3lwlS:»tfe 

x— T/z-n 2(o^3!l:^i6j tii:3!Ei-5Yl4:*j6]»w--v5, 

Ki^iil#S5 Olri!?Sfj^$n2)t<OXfeoT, 0 9»; 
75^$n5i9»r. *<«S4 1i, r<0**gB4 l*»e>T 

1005 7] %n-^42iZ\±^ B2^f^^Wc6 0\ZX':> 

[00 581 SdlS--?' K^ilfe^S 5 0 14. i^u 7.T-J^ 
1 3<??rtSB{:iS^*I^J-12»t ^h-5)^^<^S54 1 %:i3 
-< K-f--5 1 n<r>-»^ Kw— /I'S 1 , 5 2 i: . — {U^o^fW" 
Ku— /I'S 1 1 WT-i-?>*-|^»-S»tbHTltlfB*frSJ4 
; 1 y—T^— 5 3 i:S:^UTV^5o 

[00 5 9] ltJiSm2#f^^g6 Oil, S9»w5^$n^> 
Ui^X3.;ry h 9 0Sr^it-&4 2<7?S#:^|fi)T- 

i *toif>f K^-^'v-e i . 6 2 

) r.tub^^'f KU— /i'6 1 . 6 2^w^S■^>T»7llS^^^> 



- 6 - 



U.VXa=5' h^ltSBtte 3 ;«/>1' KU-zV-e 1 , 6 
— 6 5 tSr^UTV^So 

[00601 mn^2^m^^\-i. m&<DmMj&m^m 

10 0 6 11 010 i-jj}m^wc^w^^\^^-^^^^^ 
mil tiw>'X3.= ?/ h trmii&«)»w^i-MSE|-r-fc5 
JbDfSl^ifes 014. S5SV01 0^;l5^$^^5J: 5 
Iw, u— 1ftr— AiK^fBS 1 tllfE-^t/ Otr^ 
nhttiti-t^yc^^^y h 9 0 lUlBu— 
SiJ8 1 t^^^X^-^s/ h90t<OK»-&e<3ttbiXx ^ 

— !?tr-A«^a5 8 i-e3g^$nfcu-iftr--^*5V>' 

X3.=. h 9 0 icssM $ ti 2> i 5 1'i- ?>^^<i <^ 5 7 — 
8 3. 8 4. 8 5. 8 6 t. r<0 i 5 'i^SKiJwSIItt 

[0 0 6 21 StllSU^'Xa.s^s/ h 9 014. 5l1^-&4 2 
{0 9#Rg) lClS:»tbH. SiTE'^— X^u— Al HCK 

^5/ KgS4 0^w§£«$^^3t^vX^flc^StA■e#5J; 9^- 
nmj^s^rE 1 os-t/Ei 1 1 t-^-r. 

[00631 UV'Xn-s. y h 9 0 J4. 90 » t. Z 

StllEU>'X|4. u— ifVf-AroiSSSrpIge^-lt^i: 
ttjjc. !^;&,Sr'5I^S-^5mi i^i'XSfg 1 i:. ;i<^m 

[0 0 6 41 ^2U>'X9 2I4. T^" u>'X?:ffl 

1^2.:: t3i»»*bV\ -eUT. r:0^2U>'X9 2$riiS 

0,^^}tfc-&^)^3 u-vXg 3 5r*LTV^5. 
[0 0 6 51 ^3UVX9 3(4. Y*4:^l6]0*^^Sr 

:iT-. g22i.U=»3 l^^'^S 2. 9 3 14 1 ocT^lxvXi 

V-X t %S^-g-fc>^tTffifi£ UT V \ 
[0 0 6 61 H5%UTV^<^^^as. tftSBWV'X^:^ 
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[00 6 71 mi 2 f4}^^#©03^^H-Cfc5«5, Z<n> 
J^ai^gl 0 0J4. '^5' KS54 0O^j$-&4 2 (09# 

Sffi2 0 0O^©fg6Sr^i^S-^5)t><75T'fo5. 
05 [0 0 6 81 r.rof&ai^gl O 014. E92iT/Bll 2Sr 
:^it-&4 2J::@^SixfcB^i 0 1 i:. 

gi@^^a5 1 0 1 »rK»t bti.5>m 1 i o 2 1 . 

o^l*^S&H-i 0 2fwS:»tb*x?>->!J^^i 0 3l;iJ; 

D#l^$ih.5!g2#PHB*tl 0 4 i:. SttlEJg2#»a5«- 
10 1 0 4^cH:l■J■e>J^5X. Yf^— ://n 0 5 i:. ^X. Y 

x-y/i- 10 5 cDTSCirSlt bH. SrtMi-S 

6>'i< 1 1> l-^t^/X/wi 0 6 i: Sr^UTV^?). 
[0 0 6 91 rO/X/H 0 6Sr^UTiftlt$tL5>?&^ 

j!S'f*Ji:L-C»4. C^J^itf:^. S^. C02:*f;^Xt4S 

15 5^^c^oT'«^t$^^^)*>65ffiv^f>^^5o f^aijSEW4. s'j 
^IB/X/n o 6Stm«&l=»wjgiS$ix. f^mism-r^i> 

ffil»2S5SiSS t/:^f^t (omz.'^vf hi^xi^mt¥f-<r>^ 
[0 0 7 01 ttllSSi55^a5t4. •eti^««:i^^$ii:-C^H 
25 M<0-</\^s.^^ (Peltier effect) S: 
mg5l'*5»t5#t*&«Wj^±PJ4ttli£^J^«Sl:^i tJ 

30 [o o 7 1 1 tfii^<oi9t::«BK$ti-yt;tf7;^SS<^^»T 

35 e»tbH5Nd : YAGW— ^^^561 lit. 
-roNd : YAGU— lFlf— A^^SBl 1 ItfSliSix 
fcu— iff— ASrlJtrE^:^X3.r^-y hir j: t) BB.#t$ Jx5 
w— tFif-A<DStjBl:::«f^ K-rs^t^r-f^^ l 1 2 i:=Sr 

*bTVN5, stFfa3t7T^/<i 1 2<7?aap<i»c»4!sijou 

40 >'Xa^«:Sbl::*i-5.wi:t>'5Ili-efc?>. 

[00 721 ItrE'^y KSB4 0 lrj4. x— :/>'V'tr^S$ 

[00 7 31 SEi'^y^J^^feSBl 2 0 (@6SlfS7# 

45 !i) tt. 3L4#-&»w@3t$nfeT^'f^3.^-<5' m?^^ 

r±. «tli*co^lfe»llHrlS:t$ix5t>WT't4*<. 
50 »4. foi9'5i'b<OT-$>oTt>i:v\ 
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[00 741 m^(Oi. 0 

713 0 (I115#^.) ^iU:A:t»$Hfc<§^»w£-:5#StrlB 

[ 0 0 7 5 J ^Jcl^v «fi;^<'5± 5 »c:«fi£SH3t;^7:^^ 

[0 0 7 61 *^?^fi§lci5:</7;^S«ro«I»fligSr 
fflv^-C;!f7^*ffi2 0 0^^eri-5»wi4. -T^-r^/H 2 

5. rcOi^flST. 7^— y^-H 2(D^1$?L1 2 a 
!i5iD;tfcix-5i 9tCUT. 7;^SS2 0 O SrK^i" 
5. 

[0 0 7 71 rot^v ^7^-:7'^H 2CO±EI*> IS 
Sffi2 0 0ii. X— T'/H 2<0±®tw?&o-C**S»)^ r. 
[00 7 81 r cD4itfi§-e. «1lfB$iJ»^ScO* p< 7 1 3 0 

2 0 0 (7?s5imfigsrsis-r?). 

[o o 7 91 ttrfB<oi5»::. 2 o o 

^Ti-^tv 1 3 0SrfflV>T^7;^S«2 0 0© 

1 2*^3ll$-fr?>^i^^S2 ORU^2/^S54 OSr^iH 
$-&-5--S' K^iS^^SS Oi. u:^Xn.:^-^ 

2 sot Srffl VN-C;«f 7 2 o 0 
ffS5fit*s W'i^^^^:^ y h 9 O i 9 

[0 0 sol :ioi:9l-UTS?iJj65%T-r?>t. ^^t/ 

AH, ftrffiU-^-Xn-s-ix OroSl >'XS^9 1 Srilt) 
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